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PROBLEM TO BE SOLVED: To obtain a new sulfonium 
salt suitable as a component of chemical amplification 
positiveHiype resist materials having high resolution 
ability suitable to fine processing technique. 
SOLUTION: This new compound is a sulfonium salt of 
the formula (R1 is an alkyl r alkoxy or dialkylamino; OR2 is 
an acid-unstable group; Y is a 1-20C straight-chain, 
branched or cyclic alkylsulfonate; (n) is an integer of 0- 
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tert~butoxyphenyl)sulfonium. This compound of the 
formula is obtained, for example, by the following 
process; a t-butoxyphenyl Grignard reagent is prepared 
from a 3- or 4-halogenated t-butoxybenzene and then 
reacted with the reaction product obtained by reacting a 
diaryl sulfoxide with a trialkylsilyl chloride followed by 
conducting anion exchange. 
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& y^^mco^mc^ t>^. 4 fc fi 3 t) ^ 

$r0«77:Lfc^\ ^i£r<Stfx (n t e r * -!/ h^f is 
-7=l-/v) ^/UTKdf-v^ K (JJd) i4-ter 1 N 
^r^^^/ui/y^-y (4) *rJ9^IUfflv^ci:»cj: 

0 , 3ffcis«i«:^ 4^;is^4- \i n 1 w^-nr-ra ^ 

^7x:-.;u) ^N.=V-^ Y (2 b) t 3- t c 1. ^ 

h^-^^jci./u^y^-v (4) k$m\sWi\^^±\c£ 
[003 n] *&vf\<o±J£*: (1) oy^p^^AJft 

r> QfcmJjUi (J. Holconibc and T. 
Livinghou^c J. Or«, Chera, , 1 

n-iifi. si. (i 9 8 6) ) T 5 3ggn : £<s:ix 

t e r t -T/K^^^^&'ftjfc 

xt (4) T?7jk£n& t e r I — y h-Vv 7*r-/^!l 
40 irtt -Jtr\ «"««SWrfJx'-F3P.— «SC (2) 

n ^ y — /u.x/u-Tfc -V •> K tr -psg— jjSC ( :i ) -evk ± 

*K*-K\ JK(cH54Lfc>t (4) co>/y =-y^35^JRj$:i 
h^d -«3S: (5) C/T^tt^K^^ 
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(8) 



13 

(la) 

i^T-#io ^L<T>T — *^$&<Ot&h'fc (F. M 

ar$hal 1 J. Am. Chem. Sue. , 3 4 2 



(2) 



— 351. 81. 

10 0 3 6] 
[ft Si 



WI?B#9 - 3 2 3 9 7 0 

14 

(1 9 5 9) ) ^.m\*X?f? X b&V 



XMg 



(OCXCIt),), 



(4) 



Cn) 



(R% YHfttt 

(OCCdfcW, 55$? 



(OCCCftU 



(la) 



[0 0 3 7] ZZ*Z.\ l-.fiCSC (2) co*/U**£xK£ L 
XU. ^Vjc-vU^u^^v'K. TSliX; (2 a) tWS 
ti&hf* (3, 4-^-i c r t. 
^yU^^r->h\ TS5*t (2 b) V&Ztl&Kx (4-t 
er t - r^5/7.r.-->) ^/l^^-->h\ TnGit (2 
(CH^ a (X>^ o ,OC(GH 3 ); 



/HMf-S/'K, Ts£j4: (2d) T^T<£,h,<5> tT* (3 te 

20 **«?l*LV\ ^n^^^Jf-y hu, ^P3¥7 2 15 
9 3 0 §^^C/T>$iLTV^«t 5te % *t1frr&? 
tfmtfatt**-^ b tOEUttW X *) *SN-6 Z k AST* 

[0 0 3 8] 

Hte] 



(2a) 



(2b) 



O _ 

(CH a ) 2 N -^Q- S ^O^" N(CHa)z 
(2c) 

[0030] KriCa; (:o (Ohy7Mv^y/^/cy 

h y y =Fvi^> y $ K„ tort — 3^/us>**vp 
flf/UfuiJ H\ tor t — ~?*f-ji< i? 'A *f-/\s \s y /U"/ ci 

[0040] /^^r^T'li, ±Scico*/U'7*=v->' KfrJKCftte. 
:i:Ticri-/K'/; -r rvL-Jgfr 1 ftXtt :* 

SclJC (2 b) XfS (2 d) WC^ ( t e r t -^h=V-V 
X^Uah^^Ki, T3Eit (7) 



(ca) a co o ^oc(CHo) 3 

(2d) 

^ y ^ :r. ./ujr y - t &JxJ& Z-KZ^t \z. 

4$5^xj >Xti^l^^^^^r6^/l^-- '>jU>E (G 
a) 5!^il8ilnl1KKrr»^>5gjftt r »T*5ci: 
X\ h4rrs.*Mr.#»^ tort 

(lb) ^ ^ i a*-e£ <S U 

[004 1 ] 

[^b7] 
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15 



(2b or 2d) 



(CKQ^SiX (3) 



XMg 



16 




ftERJKU - 3 2 3 9 7 0 
(7) 



(5a) 



(lb) 



[0042] JLsilS^coeiU, i;?^.-;^/^^^ K 
h ir x 9 tt^**««-«r c/^^fifeffio^A^^RE 

[0 0 4 U] k&jK, (2) £>a/u*i*-£/ \*t LX 

(2, A it- t e r *S7*.-M :a,\, 

Kcoj: 5ft2{fc&t*2' f&r.t e c t-r^i/ 

i£$r^-r* ^^frfflt^«^tt, ^«s«*<^>3t*H Wit 
^ ^ ^ S T'£ ftV\, It h f7 fc &.A^T* 
2 mtlP 2 ' fc CO *r/|3t >fctfrfr fc fpj^-e 

fc£ B *.**U (7) C0 2ttJZ t e r I'/I^^S 

n^CTfig-e^^o 30 

[0 0 44 J *7t, ^t^X s fo^^^y-^XfiT- 
IS, SJ»*M»UWt**^^«^<i^«>. t e r 1 

/ 1 mm&n+hm 1 * c^n* sat** # * wftio 0 MiMb 

[00/15] ]E<r. N fi^tSffir C&> 3 h V "J)Vitu 
r- 9 Aja*>A»jttt<Ll;*« l:iEKJ&& ^M^/^/h^v' K<b 

hatflv^jvce 9 , h y 7/^p^;;^m4- h 



>6&4: Sy T/^/uvy^Kbb/ch !I7M^5/!I;u7 
/K^x/i^jfc— 1-4: h y /Vu-V/u^j; ju'; n y Koft 
9 f^tftv ^7t^l-li> 7-^>lr//K^^J-4- 

*>f^->4ffi , ^-*^*^*Attojfi<>Wi:*9, 

* r tic X 9. ^/u^--9^(rj£i^i£«M|rr/u^u 
[00461 ft**. Ji^&a*^il:-(C*5V>T*i tert-y 

t*^^CJt9«SWffift»fflS, CTx^r Ka 

l:aSt (J) cO^/^^^Affi^fi!cr<S^i:^T^ 

[0047] ±tt^^^^J\^<7>^J^hi^6^X 

1:15^: (2) ^X/I^h*£/Kl ^HC#KT haat 
(3) CO h yT^*/kS^y^ny KXfi"/u < Kfcl 

-C?«>9, *>t. -bfEit (2) «0^^^^ k >K«cJtUT± 
sW: (4) (h) co^y r-^^^l-G-F 

/K WC2 — 3-Tr/UcOta^T s J!lll?t5r.fc^3&*LI/\ 5E 

j»wfiOT*fW^4»^««*n3fcu^«, 0-1 ot<7;©& 

I O O 4 S ] ±Slwi; J ftKJ&*fl;-?tt 6>nfci«fr>fcfc 

^^r^KSlcji, *fir#J|«S^L*fccO'Cttftv^* % ^/w 
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(1 0) 



4308^9- 3 2 3 9 7 0 



17 

(«) *rl. 0 — 1. ^$££££0. 5-1. 5 

0 TCa^fijEeaswr 3 O 2 S$f3j&*S C t tf?22£ 
L*\ rc7^^ v T/u^u^/l^^flK (6) (D£K>2*.tf 

srt««^r«r«i:dk7KS2B a t?A>ft ten--/ 

[0 0 4 9] X^**WTI4^ JLE* (1 a. lb) a; 
^/^-.>A«tDt e c I :/h**«*HB#C (6) 
T-t* S n<5 7VU*yu>< A>*K £ 9 flfcft^S L . 7 sr. J 

( r .o£fr?r fc ._...i 



18 



^frtz>rfr-~%zx (i) e^*tt^«f«i^^*-i> 

[0 0 5 0] 
Hfc8] 



10 



ICR 1 ); 




:OC(CHaMJ m 



VH 



(la. lb) 



(fiU ±3P5t=fK\ K 2 , Y, ru m, q. p, r 14 20 

[oos i] **MHnjKr±ac— tec (i) -c^na 

(K 4 ) „MY' 

JK£k MI4h — K--*-kXtt*/^*='?jU H V r;tflg& 

n i ii (a) 4itt*ffk (") r^Asi^riWbw 

(O i»^s«tettfe^*j#/ii«.iy|iK (d) 
it (i) T s *^^^^2-f?^j^^w-^^^^te 

nvj (a) ?r«kt#/M. cr» r/wjymwtffljifi. 40 
(o) hhs; (i) r«i*i«^/i^=ifAtkfc*w-r 

(v] (a) Aomni. (b) T^ynrw*«jiiT, 

(D) (1) fc C3c^n^^^r--r>A^ (E) 

[0052] :-e, (a) rt^^WBWJHfcu-tiJk. 

n y ./ - 2 - n - 7* X^'S h >0?oo 

tr b >m, '3 v"./^ y — ju % 3 - > *vu— 3 - 

/ h -v >-y 9 / J - / b * 'S- 2 -rn^v — 
>K 1 b**is— 2 ~*/u1fVy/jua—j\r 50 



(1) 



cn (a) frflMM. (d) t/u* y TirwttWJir?, 

(C) tt-f : je*ffi«:Wi-«»WIWttil:#]. (D) -«b£ 

(I 1.1 (a) hWmnL (H) r/u* y -ETJSftiit/iB. 
(C) Bt^**3«SrWr*B»»i«ik (D) HttA 
(1) -caic4h.a^/u*=.»>At|j[. (F) T52-ftfc* 
(8) -C35$^^-^Aifi 

- (8) 

;/o tf u^j/ y / *vujr.— v-yi/r^fc^- • h . 

yt3 truv^y =x— /i^Jty .r.^/uj; — rvUTir'T^' h, 

[oosy] a:fc % ^«aB-e*e (b) Ots^T/u 
•jj y TOttWffi i-i/c >k ytK^^ft^ 

*^M*f*/^t'<btti rt >Ky t Kt/-Vi>x^u-^(7^ 

T^<S U fitir.=FKUr<e«Jft»i LTf4, t e r x 
/^J£^ ten-'/ h«Vv / ^7 < /u>J<f=yU'3£ s t e r c - */ 
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(1 I) 



flr§B¥ 9-323970 



19 

1 - n h*i«*7l*. 1 — i so-'/F 
1 - v c r fc h^v^^vi^ i 
t e r t -7 Z v*is^?;\,ft^tom&V^\.<M>i& 

IW^ffiliH, 0 0 0—1 00, 00 Oifi:^: 
JW**U>\ 3, 0 0 0lciN^V^j£WHs % /Mftfjfefr 
9 % 10 0, Ooo &tt £.& I'ftHMftf ~37 
& »fr * 5 *>6« t Kn -V is* *f- u ^(D^m-nfo k L/C 

n*">*^U>£T^ i <? r i. jvhQ>& 

(R 4 ) a MY 1 

»i0^Bt#tor/u^«/i^h*— Kxr.tr y — /u*/^ 

[0 0 5 G] ^i"C, JrsiiyC (8) t©R«iLTIi» 



20 



r O O 5 A ] *3B0|»erit (D) sStti UT-bffiJt 

T-fcS^. i&^C«£ 9 _LS£#: (1) <DX;U*z:ryj±)£X' 

J; 6 ?, _L3ci5t (1) W*/U>J^T>*j£^<r. (E) nR» 
£ Ur^;gS^i»]t?E^&C:a:^n s J^ 0 (E) til 

(4. 2, S^nn^^.-a-7!/- A'- 

1. 3. 5 - S y r ^^Sff, 7 y - vux/Ms yggx 

tr^ry— ;^M.-.;ue;77y £^3$s£ffc % «, a' 
- («) 

M*.tf^*=^a, JiSCit (i) (/;R^Rto/M- 
/k3K->r /u a * ^ffir-Sft Ztit- 7 * z ifcOtfS 
teSWW*L<tt)«*n*« HItBjC (8) *AJ& 

I 0 0 5 6 J 



9 Q 

CF-SOf OS* CH 3 H^S0 3 



(CtD,C 



(CHJ a C 




CF 5 S0 3 - 



(CH^C 




(CH S ) S C 




10 0 5 7] fek., (C) frSL^Mmmmt UT«4, 

i c r i h-V^/M' -yl'it, t. e r t — •«/ h 
^••>*/i-*:-;M';7i'P«icrt y^/U^iS:^^ 50 



r ch, 



^^vi-IS* 1 t r t -yi^S/xv'/^ 1 - t e 
t ,J 7— /US, 2-^1-^^ th7l'Kn 



01/15/2008 TUE 15:11 [TX/RX NO 7488] @060 



01/15/2008 15:18 FAX 2027568087 



McDermott WillSEoery LLP 



©081/158 



(1 2 

21 

<o1)M&A&m>tt t c r t -r? h*is&* t e r t 
-Zf h ^ V^/W^-yujt;, t e r t -7 h^rWJ/^^ 

^Tvw^co tort -7i^imwm&&. a - 

- t e r t -7 h^-yrc^-/i^ s l-tert 7"l u 

[OOSHj *K y -v-WJfi*¥iaih#J«^fWi: LTtt, p - 
^h^-^X^U^^r t 7-J-iVT $ D U— K(7>=i7Ky^ 
— t J p h=V ^^l^fcJRjk-^U* >*(7)^>Kyv 

oo—io, oo o>&s»*u\> 
[ O 0 S 9 ] *^^-^>3lHtffJBWffl httS 
l±, (A) j*#<D*ttS»J£ (Ktt 
«, WTMffi . WC2 n 0-3 0 OgS, (B) 

r i/ hrtWHHt 6 7 o — 9 o sc. »n i s - 8 5 m 20 

(C) ^wK^^^fit^i^RaihMSrS-/! 0 

[0 0 6 0] jK«r % (D) LTcoJtSB:* (1) CO 

^y^r.?A*<OEAIIi, 0. 5- 1 5«. ♦Hca-^- 
SWfcra C fcs&W* L< . 0. 6ftCd**-*lo£lt% 

9 > i i>»£r«x.a t u-s>* hSSicoSifi^Hft h U ft* 

[00 6 1] £fc x 42HE»»~J:9 h55t (1) co;*yu*s 

(E) fA^HfeX^M^SfVfro. 5-15 

* tt£ fctf^WIBflftBW. WSJ: 9 ^SHJBW*/^* < r 
* H 

[00 6 3] ^A^^r^ff^i- LTtt, *WW«»£4 - 40 
fife. 2-U Ka^y'Vx-/^ 3- 

S6\ 3, KaJf->7*:^«, 1, 2 T/^ 

-T^>-frfc», i, 2 - 7 ^ - x 

fcf* (4-K Kn->v7x.-/U) '1 t e r t 



) **B3#9 323 9 70 

22 

/t') fifth 3, 4-i^t Ko^S^yf/i*, 4-tK 

ft izwt* -Jtfjvtf>*mM{b<ombmrx o . i - i fs 
10064] sfcfcfttfffc^ttfc t.Tii, gfcft i 5 nice* 

y>, */uj*r*h\ N-^f/^;uA7;K, N. N 

- v>y f/u^A7 * h\ r-t hr * k, n - yt *vur 

tl-7?K. N, N-^-f;wrt 2 -fa 

v-^'Jy v o-7l/*A 

&m* m-7^«J6m p-r^Kflffii, 1. 

2-7x-^>7;^ 1, 3 -7xc-^y7; 

2-7-^ ;-4--ho7x;^;K 2- (p- 

y^&^s m-7^$M«, p-r^y^&s 

fe. 1, 2 — ^i=.i^^i?r x l, 3-7^l/y 
x7^^ N 1, 4-7x = l/^7;^jl?il.<fflV> 

cog£^g(^ o. 0 5-43. Wlr.o. l — if»ii*« 

I0 0GG] WBR-ttftlit-Ctt, ^-V^tu 

^V^x^vvK ^n— 7/^U7 * 

h% / y ivA* in r k of Ktottfe if as e, 

[00661 SJtttfflSfi LTtt, 'J — a-^ 

7^bvt^ o«7yu^-^/^>as3*fer/e>n<»o 
ioo6 7] ±mf&x htm<ot&m*,'m % ytmmirm 

* t'ri^co r//?7^ — ft«f«r«ffl LTff 5 C ^ « 
T'^^/A ^±sSl^^ hWtt2 5 4—1 9 3 nm 

[0068] 

^^lt&L/r53(ST 5 fc^r/u^/px/L^^j6i^^i-^ 
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(1 3) 



49153-^9-3 2 3 9 7 0 



24 



wwjbaac (i) co^/^r.^Aig^es^B^t lt* 

[00 6 9] 

1 0 0 7 0 ] Ifrtim 1 J 20 
^^/wjs^hy^ (4 - t e r t-*Sb*is7x. 

tr* (4-t e r i. — '/ Y-*r\/V 3L=*rv) K 
17. 8 g (0. 052mo 1) ^:THF52gkgi^ 

5. 3 k (0. 0 5 2mol) -fcJIipJl, bV/rf-Wl) 
y^t/iJKl4. lg (0. 1 3mo 1) *l 0T:&4g 

0- 1 O'Ci: I. -CJEH;co5«Wi«rf f C^^Cd 
lc r (-rh^v/^P'<^2 1 Op (0, 1 30 
3mol) £&«-*;/^>*^3. 3g (0. 13mo 
I) . THF 4 O g 4:ffl^t»TML^//!i ;:t 
1 Ot^tti<Ct ^ 5 |C1 ^ ^ h rr^/u I ^jffi 
"h'Ufc.. SRc\ JEJ-MllKirO— 1 OV-b L tJRtfW>JHlrit 
*3 0 tffflfT o fr 0 2 0 %J»bT >-F ^ i,7K 

(a, e) 1. 10— I. 26 

(b) 7. 00-7. 0 4 

(c) 7. 5 1—7. 55 5 
(cl) (). (i 5 — 0. 7 1 
( f) 1 . 6 2—1. 7 4 
(<?) 2. 59-2. GG 

1 R : (cm" 1 ) 

2 97 8, IS 83, 1 4 8 9. 1 3 6 9, 1 H () 5 , 
1 2G 1, 1 1 6 3, 8 9 6. 

5a*#0HK: (%) C^H^sOeSa 
^jBfcte C: 66. 5 H : 7 . 4 

WW. C : 6 G. 4 H ; 7. 3 

[0 0 7 4] to*R|fl2l 
■✓^^^/U^i^Be (4- l c c t-7F-V->7.x.-^) 
^ * — /i- A^Tjxn ^ A<7>ftj52 50 



i&S£3 0 0 g #rin*T»tO»jti:5>«*ttofc». 4f 
0g«rfflV>-C2B*a;Lfe^ SJ&SrfiyES* LTiWfc 

fcJrr^ HXS;9. 3 K OR* 3 5%) > *EJg9 9%CO 
ifrfb^y* (4-urt-/h^7i-;u) 

[007 1 1 ZVXtHtbV* (4- t e r i-^h^ 
-7m-/U) ^i^A9. 3 K (0. 0 1 8*A) $r 
**S-/u9 3 B k*»U &6S$ft3. 5g (0. 0 1 
3ino 1) % :/*>J*/t"7fc:/f$£3. Og ((). 0 2 Mm 

0 i) ^jpirso'Cic.ftifBbfc. &?M*, *£«&ifci& 

1 o o g ^m^x* i o o pTTMtutSL nvm&ti 

L v iMflE 9 7 %c0:7'* v*/u*>1Sfc h y x 
(4 - l e r t h^-^"7.T.=./U) >VU^-i> 

[0 0 7 2] »5>nfc^^yu*>(«hy^ 
c r t h0f-i^7;r..--yu) PC/I/*- AWtt»fl*Wft 
h/U (IMMR) . h/U (1 R) ^t^TC 

[007 3] 
Hfcl 0] 

l H — NMR : (CDC la. (J. ppm) 

d e f E 
CHrCTTrCHrCHrSO, 

b C + 

(CH 3 ) a COH^-S <^-OC(Ca)a 



OC(CHo)a 



V. 911 
611 
6H 
3H 
2IF 
2U 



^--.^/^♦VKaO. 2g (0. lOmol) 

rttfc h y xvfwr ^5, 3g (0. osamo 

1) ^Aff*, hll^k>!)/^nyK3». 6k 
(0. 3 Omo I) ^r2 0 < C^ril$7L^:V> c r.v(crT^hci 
-vi^L/^fefB'FI^ ®t^f:0— 1 Ot^ LrSii: 
co^^r i GtfWtfTo^ d(0®rft"t-4 - t e r t - -f 
h^pp^>5 5. 4g (0. 3 0mol) t 
W7^>-^A7. 3k (0. SOmol) v TIM * 
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(1 4) 



**B8Y-9 3 2 3 9 7 0 
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9 0 K^ffl^T^^TTi3^U^^y-^^<rrri OX: 

fTofc rt fxtL-mz2 0%^fcV":^-^/ki6$fc5 0 0 
tr*/wA lOOOg Srtt);t^ W«U§*:7K 200g$rffl 

ORVT 2%) , fr&K9 8%<Qtfrffc (4 tert-7 

[00 7 b] ^<7}&{fc (4 - t e r t KV> -7.-r = 
/u) y7x:-^M-i>^3 ( 3 R (0. 00 9 + 

(0. 0063mo 1) « -yff^/^fo^f&i . 4 g 
(0. OlOmol) £*;jD;iT4 O^lcAllJR Lfeo 

u u/fv^ i 0 0 g Sr*D*_r,* 1 0 0 r X'7K8tU^. 

(a) J. 2 7 

(b) 7. 0 3-7. 0 ti 

(c + c* ) 7. 4 (i-7, 6 4 



(d) 
(e) 
f f ) 



0. 

1 . 
1. 

2. 



6 5-0. 
14—1. 
6 2— 1 . 
5 9 — 2. 



7 1 

2 2 

7 4 

6 6 



1 R : (em" 1 ) 

2 9 6 4. 1 5 8 », 
14 4 6, 1 a ti 5, 
1 0 (5 8, 10 4 9, 

c; 



1 '1 9 0, 14 8 6. 1 4 7 7, 
1211, 120 3. 1 I 7 fc, 
7 5 2, C 8 4, G99. 

(%) c.^n^o 4 s z 

fi 6 . I H: 6. 82 

# C: 66. 3 H ; 6 . 7 9 

[ 0 o 7 8 J t-3v£#J 3 3 frhWi i n*S* > 

ftfrbpfr. ( + ) -lO-^y77~^yS^V^ 

(+) -lO-^yyr-x/^ygfK'J^ (4 - te 
r i - y h -> *>' V -t. = AO 7;/U7h £ AAtytyfe 9 8 % x 

10 0 7 9] ftfeftft: (I) -IO-^^t-^ 

hA- (NMK) , Aft*"*?? 
Yjv (I R) St^^Wrt^ttJftSrTaic^ 
[0080] 

Mbi 2] 



10 



30 



10 



2b 



*A^^?^&iR.fc3. 5g, Hx^t5 4% "C 

10 0 7 6] W^iXfc^X*/^:^ (4 tert 

frfeX^f hA- (NMR) . ftft*^? I* A- (IR) ^ 
TO 0 7 7] 

Cffcl l] 

d e f g 
CHrCTlr CHrCHr SOf 
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Partial English Translation of 
LAID OPEN unexamined 
JAPANESE PATENT APPLICATION 

Publication No. 10-120628 

[00011 and [0062] to [0107] 

[0001] 

[Field of the Invention] This invention relates to the carboxylic-acid 
derivative which has high sensibility to high energy lines, such as far 
ultraviolet rays, an electron ray, and an X-ray, and has the new tricyclic 
aromatic series frame suitable as a component of the chemistry 
magnification positive-resist ingredient suitable for ultra-fine processing 
technology which can carry out pattern formation by developing negatives 
in an alkali water solution. 

[0062] 

[Example] Although an example and the example of combination are 
shown and this invention is explained concretely hereafter, this invention 
is not limited to the following example. In addition, each section in each 
example is the weight section. 

[0063 J [Example 1] 11. Ig (it sets at said ceremony (4a), and is the 
compound of R5=H) (0.05 mols) of synthetic 9-anthracene carboxylic 
acids of 9-anthracene carboxylic-acid tcrt-amyl (it sets at said ceremony 
(4a), and is the compound of an R5=tert-amyl group) was dissolved in 
THF50g. 42. Og (0.2 mols) of trifluoroacctic acid anhydrides was dropped 
over 10 minutes, keeping this at 5 degrees C or less under ice-cooling. 
After agitating at 0-5 degrees C for 2 hours, it riped at the room 
temperature for further 2 hours. This was ice-cooled again, and tert-amyl 
alcohol 35. 3g (0.4 mols) was dropped, keeping at 5 degrees C or less. It 
riped in ordinary temperature after dropping termination for 2 hours. After 
reaction termination, 19lg of sodium-hydroxide water solutions was 
thrown into reaction mixture 10%, the acid was neutralized, and it 
extracted by diethylether 202g. After rinsing an organic layer twice, it 
dried with magnesium sulfate and recrystallization from a THF-hexane 
solvent refined Yield of 8.5g (58% of yield), 98.0% of purity. 
[0064] The result of the nuclear-magnetic-rcsonance spectrum (NMR) of 

l 
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the obtained 9-anthracene carboxylic-acid tert-amyl, an infrared spectrum 

(IR), and elementaJ analysis is shown below. 

[00651 

[Formula 12] 

c 




f e 



<1 H-NMR:CDC13, delta (ppm)> (a) 0.89 3-fold term 311(b) 1.60 4-fold 
term 2H(c) 1.80 1-fold term 6H(d) 7.26-7.58 Multiplet 4H(e) 8.00-8.11 
Multiple! 411(f) 8.48 1-fold term 1H<IR: (em-1) > 3081, 3052, 2973, 2933, 
2867, 1714, 1625, 1560, 1523, 1486, 1473, 1457, 1456, 1444, 1413, 1392, 
1367, 1319, 1290, 1265, 1236, 1160, 1145, 1014, 997, 952, 887, 850, 788, 
728, 669, 640, 619, 601, 551, 528, and 462 <elemental-ana lysis value 
(%):C20H20O2> theoretical value C:82.2 H:6.9 actual measurement 
C:82.5 H:7.0[0066] [Example 2] 6.65g (0.03 mols) of synthetic 
9-anthraccnc carboxylic acids of 9-anthracene carboxylic-acid 
methoxymethyl (it sets at said ceremony (4a), and is the compound of an 
R5~ methoxymethyl radical) and triethylamine 4.9g (0.05 mols) were 
dissolved in 30g of N.N-dimethylformamide. After agitating under a room 
temperature for 30 minutes, chloromethyl-methyl-ether 3.1g (0.04 mols) 
was dropped continuing churning. Furthermore, after agitating for 1 hour, 
it riped at 40 degrees C for 2 hours. 102g of water was thrown into 
reaction mixture, the reaction was stopped, and it extracted by 
dichloromethane 114g. The sodium-hydroxide solution washed the organic 
layer, further, after rinsing, reduced pressure distilling off of the solvent 
was carried out, and the crystal was obtained. Yield of 6.6g (83% of yield), 
98% of purity. 

[0067] The result of the nuclear-magnetic-resonance spectrum (NMR) of 
obtained 9-anthracene carboxylic-acid methoxymethyl, an infrared 
spectrum (IR), and elemental analysis is shown below. 



2 
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[0068] 

[Formula 13] 



^OCHeOCH, 
b a 



c 




d 



<1 H-NMR:CDCJ3, delta (ppm)> (a) 3.66 1-fold term 3H(b) 5.75 1-fold 
term 2H(c) 7.26-7.59 Multiplct 4H(d) 8.01-8.13 Multiplet 4H(e) 8.54 
1-fold term 1H1H<IR: (cm-1) > 3056, 2993, 2956, 2827, 1720, 1627, 
1560, 1523, 1473, 1452, 1446, 1438, 1415, 1351, 1290, 1265, 1220, 1195, 
1164, 1162, 1145, 1093, 1016, 970, 935, 927, 902, 854, 850, 790, 761, 732, 
669, 638, 603, 566, 551, 514, 457, and 426 <clcmental-analysis value 
(%):C17H1403> theoretical value C:76.7 H:5.3 actual measurement 
C:76.9 H:5.3 [0069] [Example 3] Except using 1-chloro ethyl ethyl ether 
instead of the ehloromethyl methyl ether used in the synthetic example 2 
of 9-anthracene carboxylic-acid ethoxyethyl (it sets at said ceremony (4a), 
and is the compound of an R5- ethoxyethyl radical), when reacted like the 
example 2, 9-anthraccnc carboxylic-acid ethoxyethyl was obtained at 97% 
of purity, and 77% of yield. The result of the nuclcar-magnctic-resonance 
spectrum (NMR) of obtained 9-anthracene carboxylic-acid ethoxyethyl 
and elemental analysis is shown below. 
[0070] 

[Formula 14] 



b 

CH., 




<1 H-NMR:DMSO, delta (ppm)> (a) 1.15-1.20 3-fold term 3H(b) 

I. 47-1.57 Double term 3H(c) 3.58-3.80 Multiplet 2H(d) 6.11-6.18 4-fold 
term lH(e) 7.47-7.80 Multiplet 411(f) 8.22-8.34 Multiplet 4H (g) 8.75 
1-fold term 1H <elemental-analysis value (%):C19H1803> theoretical 
value C:77.5 H:6.2 actual measurement C:77.6 H:6.2 [0071] [Example 4] 

II. lg (0.05 mols) of synthetic 9-anthracene carboxylic acids of 
9-anthracene carboxylic-acid tetrahydropyranyl (it sets at said ceremony 
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(4a), and is the compound of an R5= tetrahydropyranyl group) was 
dissolved in the mixed solvent (THF156g and dichloromethane 155g). 3 
and 4-dihydro-2H pyran 21.0g (0.25 mols) was dropped agitating under 
ice-cooling. Furthermore, after agitating for 20 minutes, 0.1 38g (0.0008 
mols) of p-toluenesulfonic acid which dehydrated was added, and it 
dissolved. After agitating at a room temperature by 0 degree C then for 1 
hour for 1 hour, reaction mixture was ice-cooled, 210g of 
sodium-hydrogencarbonate water solutions was added 5%, the acid was 
neutralized, and the reaction was suspended. RedLiccd pressure distilling 
off of the solvent was carried out from the separated organic layer, and 
oily matter was obtained. By refining this oily matter with a silica gel 
chromatography (clution solvent: ethyl-acetate-hexane), 9-anthracene 
carboxylic-acid tetrahydropyranyl (refer to the following structure 
expression) was isolated. Yield of 1 0.8g (71% of yield), 99% of purity. 
T0072J The result of the nuclear-magnctic-rcsonancc spectrum (NMR) of 
obtained 9-anthracene carboxylic-acid tetrahydropyranyl, an infrared 
spectrum (1R), and elemental analysis is shown below. 
[0073] 



[Formula 15] 




<1 H-NMR:CDCI3, delta (ppm)> (a) 1.88-2.09 Muttiplet 4M(b) 2.27-2.32 
Multiplct 211(c) 4.11-4.29 Two multiplets 2H(d) 6.93-6.95 Triplet lH(e) 
7.54-7.87 Multiplet 4H(f) 8.30-8.33 Doublet 2H(g) 8.39-8.42 Doublet 
2H(h)8.81 singlet 1H1H<1R: (cm-1) > 3399, 3054, 2977, 2944, 2881, 
1716, 1625, 1523, 1454, 1446, 1390, 1357, 1321, 1286, 1265, 1222, 1197, 
1 168, 1153, 1128, 1118, 1056, 1022, 991, 937, 900, 896, 869, 854, 819, 
792, 732, 684, 620, 603, 555, 520, 445, and 424 <elemental-analysis value 
(%):C17H1403> theoretical value C:78.4 H:5.9 actual measurement 
C:78.3 H:5.9[0074] [Example 5] Except using dihydrofuran instead of 3 
and 4-dihydro-2H pyran used in the 9-anthracene carboxylic-acid 
tetrahydrofuranyl (it sets at said ceremony (4a), and is the compound of an 
R5= tetrahydrofuranyl radical) synthetic example 4, when reacted like the 
example 4, 9-anthracene carboxylic-acid tetrahydrofuranyl was obtained at 
98% of purity, and 72% of yield. 

[0075] [Example 6] Except using n-propyl vinyl ether instead of 3 and 
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4-dihydro-2H pyran used in the synthetic example 4 of 9-anthracene 
carboxylic-acid n-propoxy ethyl (it sets at said ceremony (4a), and is the 
compound of an R5=n-propoxy ethyl group), when reacted like the 
example 4, 9-anthracene carboxylic-acid n-propoxy ethyl was obtained at 
97% of purity, and 68% of yield. 

[0076] [Example 7] Except using tcrt-butyl vinyl ether instead of 3 and 
4-dihydro-2H pyran used in the synthetic example 4 of 9-anthracene 
carboxylic-acid tert-butoxy ethyl (it sets at said ceremony (4a) 5 and is the 
compound of an R5=tert-butoxy ethyl group), when reacted like the 
example 4, 9-anthracene carboxylic-acid tert-butoxy ethyl was obtained at 
98% of purity, and 70% of yield. 

[0077J [Example 81 Except using n-butyl vinyl ether instead of 3 and 
4-dihydro-2H pyran used in the synthetic example 4 of 9-anthracene 
carboxylic-acid n-butoxy ethyl (it sets at said ceremony (4a), and is the 
compound of an R5=n-butoxy ethyl group), when reacted like the example 
4, 9-anthracene carboxylic-acid n-butoxy ethyl was obtained at 98% of 
purity, and 65% of yield. 

[0078] [Example 9] Except using i-butyl vinyl ether instead of the ethyl 
vinyl ether used in the synthetic example 4 of 9-anthracene 
carboxylic-acid iso-butoxy ethyl (it sets at said ceremony (4a), and is the 
compound of an R5=iso-butoxy ethyl group), when reacted like the 
example 4, 9-anthracene carboxylic-acid iso-butoxy ethyl was obtained at 
98% of purity, and 75% of yield. 

[0079] [Example 10] Except using a 4-OKISA-2-hexene instead of the 
ethyl vinyl ether used in the synthetic example 4 of 9-anthracene 
carboxylic-acid ethoxy propyl (it sets at said ceremony (4a), and is the 
compound of an R5= ethoxy propyl group), when reacted like the example 
4, 9-anthracene carboxylic-acid ethoxy propyl was obtained at 99% of 
purity, and 66% of yield. 

[0080] [Example 11] Except using chlorination trimethylsilyl instead of 
the chloromethyl methyl ether used in the synthetic example 2 of 
9-anthracene carboxylic-acid trimethylsilyl (it sets at said ceremony (4a), 
and is the compound of an R5= trimethylsilyl radical), when reacted like 
the example 2, 9-anthracenc carboxylic-acid trimethylsilyl was obtained at 
97% of purity, and 85% of yield. 

[0081] [Example 12] Except using 1-anthracene carboxylic acid (it setting 
at said ceremony (4b), and being the compound of R5=H) instead of 
9-anthracene carboxylic acid (it setting at said ceremony (4a), and being 
the compound of R5=H) used in the example 1, and using tert-butyl 
alcohol instead of tert-amyl alcohol, when it was made to react like an 
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example 1, the following compounds were obtained. 99% of 1 -anthracene 
carboxy lie- acid tert-butyl (it sets at said ceremony (4b), and is compound 
of R5=tert-butyl) purity, 46% [0082] of yield [Examples 13-22] Except 
using 1 -anthracene carboxylic acid (it setting at said ceremony (4b), and 
being the compound of R5=H) instead of 9-anthracene carboxylic acid (it 
setting at said ceremony (4a), and being the compound of R5=H) used in 
the examples 2-11, when it was made to react like examples 2-11, the 
respectively following compounds were obtained. 

98% of <example 13> 1 -anthracene carboxy lic-acid methoxyrnethyl (it 
sets at said ceremony (4b), and is compound of R5= methoxyrnethyl 
radical) purity, 97% of 80% <example 14> lof yield-anthracene 
carboxylic-acid ethoxyethyl (it sets at said ceremony (4b), and is 
compound of R5= ethoxyethyl radical) purity, 97% of 77% <example 15> 
lof yield-anthracene carboxylic-acid tetrahydropyranyl (it sets at said 
ceremony (4b), and is compound of R5= tetrahydropyranyl group) purity, 
99% of 66% <examplc 16> lof yield-anthracene carboxylic-acid 
tetrahydrofuranyl (it sets at said ceremony (4b), and is compound of R5= 
tetrahydrofuranyl radical) purity, 99% of 69% <example 17> lof 
yield-anthracene carboxylic-acid n-propoxy ethyl (it sets at said ceremony 
(4b), and is compound of R5=n-propoxy ethyl group) purity, 97% of 75% 
<example 18> lof yield-anthracene carboxylic-acid tert-butoxy ethyl (it 
sets at said ceremony (4b), and is compound of RS^ert-butoxy ethyl 
group) purity, 98% of 60% <example 19> lof yield-anthracene 
carboxylic-acid n-butoxy ethyl (it sets at said ceremony (4b), and is 
compound of R5^n-butoxy ethyl group) purity, 98% of 64% <example 
2()> lof yield-anthracene carboxylic-acid iso-butoxy ethyl (it sets at said 
ceremony (4b) ? and is compound of R5=iso-butoxy ethyl group) purity, 
98% of 60% <example 21> lof yicld-anlhraccnc carboxylic-acid ethoxy 
propyl (it sets at said ceremony (4b), and is compound of R5= ethoxy 
propyl group) purity, 98% of 55% <cxamplc 22> lof yicld-anthraccnc 
carboxylic-acid trimethylsilyl (it sets at said ceremony (4b), and is 
compound of R5= trimethylsilyl radical) purity, 82% T00831 of yield 
[Examples 23-33] Except using 2-anthracene carboxylic acid (it setting at 
said ceremony (4c), and being the compound of R5~H) instead of 
1 -anthracene carboxylic acid used in the examples 12-22, when it was 
made to react like examples 12-22, the respectively following compounds 
were obtained. 

99% of <example 23> 2-anthracene carboxylic-acid tert-butyl (it sets at 
said ceremony (4c), and is compound of R5=tcrt-butyl) purity, 98% of 
46% <example 24> 2of yield-anthracene carboxylic-acid methoxyrnethyl 
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(it sets at said ceremony (4c), and is compound of R5= methoxymethyl 
radical) purity, 97% of 80% <example 25> 2of yield-anthracene 
carboxylic-acid ethoxyethyl (it sets at said ceremony (4c), and is 
compound of R5= ethoxyethyl radical) purity, 97% of 77% <example 26> 
2of yield-anthracene carboxylic-acid tetrahydropyranyl (it sets at said 
ceremony (4c), and is compound of R5= tetrahydropyranyl group) purity, 
99% of 66% <example 27> 2of yield-anthracene carboxylic-acid 
tctrahydrofuranyl (it sets at said ceremony (4c), and is compound of R5= 
tctrahydrofuranyl radical) purity, 99% of 69% <example 28> 2of 
yicld-anthraccnc carboxylic-acid n-propoxy ethyl (it sets at said ceremony 
(4c), and is compound of R5=n-propoxy ethyl group) purity, 97% of 75% 
<example 29> 2of yicld-anthraccnc carboxylic-acid tcrt-butoxy ethyl (it 
sets at said ceremony (4c), and is compound of RS^tert-butoxy ethyl 
group) purity, 98% of 60% <example 30> 2of yield-anthracene 
carboxylic-acid n-butoxy ethyl (it sets at said ceremony (4c), and is 
compound of R5=n-butoxy ethyl group) purity, 98% of 64% <cxamplc 
31> 2of yield-anthracene carboxylic-acid iso-butoxy ethyl (it sets at said 
ceremony (4c), and is compound of R5=iso-butoxy ethyl group) purity, 
98% of 60% <example 32> 2of yield-anthracene carboxylic-acid ethoxy 
propyl (it sets at said ceremony (4c), and is compound of R5= ethoxy 
propyl grotip) purity, 99% of 60% <example 33> 2of yield-anthracene 
carboxylic-acid trimethylsilyl (it sets at said ceremony (4c), and is 
compound of R5- trimethylsilyl radical) purity, 86% [0084] of yield 
[Example 34] 6.7g (0.17 mols) of 60% sodium hydride of composition of 
9-anthracene methoxy acetic-acid tert-butyl (it sets at said ceremony (4e), 
and is the compound of R5=tert-butyl) was washed by hexane 6()g, and 
TUF306g and 9-hydroxymcthyI anthracene 29. lg (0.14 mols) were added 
and agitated immediately. After carrying out reflux churning at churning 
and 65 degrees C with a room temperature for 1 hour for 20 minutes, 
reaction mixture was cooled, and il was dropped under ice-cooling, having 
covered [ of bromoacelic acid ethyl 28.0g (0. 17 mols) and TI IF23g J it for 
10 minutes. This reaction mixture was cooled after riping at 65 more 
degrees C with a room temperature for 1 hour for 1 hour, and the reaction 
was suspended in the ammonium-chloride water solution 0.4%. When the 
organic layer extracted by ether 20()g was rinsed and the solvent was 
distilled off, a crystal and the mixture of oily matter were obtained. The 
solvent was distilled off, after making the dissolution and insoluble matter 
the ether a ** exception and drying this with magnesium sulfate in it again. 
When the silica gel chromatography (eluate: ethyl-acetate-hexane 1:10) 
refined the obtained brown oily matter, 9-anthracene methoxy ethyl 
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acetate (it sets at said ceremony (4e), and is the compound of an R5= ethyl 
group) was obtained as a white crystal. Yield of 14.2g (34.5% of yield), 
95% of purity. 

[0085 J Methanol 145g was added to 14.2g of obtained 9-anthracene 
methoxy ethyl acetate, it heated and dissolved in 50 degrees C, and lOOg 
of sodium-hydroxide water solutions was dropped 3%. After flowing back 
at 75 degrees C for 30 minutes, reaction mixture was cooled, and the 
solvent was distilled off. When ether 200g and 300g of water were added 
to solid-state-like residue and acidity or alkalinity was made into acidity 
using concentrated hydrochloric acid, the crystal deposited in the interface. 
9-anthracene methoxy ethyl acetate (it sets at said ceremony (4c), and is 
the compound of R5=II) was obtained as a white crystal by carrying out 
this a ** exception, and recrystalllzing [ ethanol j, after dissolving in the 
mixed solvent of the THF-ether and rinsing. Yield of 6.9g (53% of yield), 
97% of purity 

[0086] Kxcepl using obtained 9-anthracene methoxy acetic acid instead of 
1 -anthracene carboxylic acid used in the example 12, when it was made to 
react like an example 12, 9-anthracene methoxy acetic-acid tert-butyl was 
obtained. 99% of purity 51% of yield. 

[0087] [Examples 35-44] Except using 9-anthracene methoxy acetic acid 
(it setting at said ceremony (4e), and being the compound of R5 -H) 
instead of 1-anthracene carboxylic acid used in the examples 13-22, when 
it was made to react like examples 12-20, the respectively following 
compounds were obtained. 

98% of <example 35> 9-anthracene methoxy acetic-acid methoxymethyl 
(it sets at said ceremony (4e), and is compound of R5= methoxymethyl 
radical) purity, 96% oT76% <cxamplc 36> 9of yield-anthracene methoxy 
acetic-acid ethoxyethyl (it sets at said ceremony (4e), and is compound of 
R5~ ethoxyethyl radical) purity, 98% of 61% <example 37> 9of 
yield-anthracene methoxy acetic-acid tetrahydropyranyl (it sets at said 
ceremony (4e), and is compound of R5 » : tetrahydropyranyl group) purity, 
98% of 59% <example 38> 9of yield-anthracene methoxy acetic-acid 
tetrahydrofuranyl (it sets at said ceremony (4e), and is compound of R5= 
tetrahydrofuranyl radical) purity, 98% of 72% <example 39> 9of 
yield-anthracene methoxy acetic-acid n-propoxy ethyl (it sets at said 
ceremony (4e), and is compound of R5=n-propoxy ethyl group) purity, 
97% of 68% <example 40> 9of yield-anthracene methoxy acetic-acid 
tert-butoxy ethyl (it sets at said ceremony (4e), and is compound of 
R5=tert-butoxy ethyl group) purity, 98% of 60% <example 41> 9of 
yield-anthracene methoxy acetic-acid n-butoxy ethyl (it sets at said 
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ceremony (4e), and is compound of R5=n-butoxy ethyl group) purity, 98% 
of 69% <example 42> 9of yield-anthracene methoxy acetic-acid 
iso-butoxy ethyl (it sets at said ceremony (4e), and is compound of 
R5=iso-butoxy ethyl group) purity, 98% of 66% <example 43> 9of 
yield-anthracene methoxy acetic-acid ethoxy propyl (it sets at said 
ceremony (4e), and is compound of R5= ethoxy propyl group) purity, 98% 
of 66% <example 44> 9of yield-anthracene methoxy acetic-acid 
trimcthylsilyl (it sets at said ceremony (4c), and is compound of R5= 
trimcthylsilyl radical) purity, 75% [0088] of yield [Examples 45-56] 
Except using 1, 2, and a 10-(6-methyl anthracene) 3 oxy-acetic acid (it 
setting at said ceremony (4Q, and being the compound of R5-H) instead 
of the 9-hydroxy carbonyl methoxymethyl anthracene used in the 
examples 34-44, when it was made to react like examples 34-44, the 
respectively following compounds were obtained. 

<Example 45> 1, 2, 99% of 10-(6-mcthyl anthracene) 3 oxy-acctic-acid 
tert-butyl (it sets at said ceremony (4f), and is compound of R5=tert-butyl) 
purity, 51% of yield. 

<Example 46> 1, 2, 98% of 10-(6-methyl anthracene) 3 oxy-acctic-acid 
methoxymethyl (it sets at said ceremony (4f), and is compound of R5= 
methoxymethyl radical) purity, 76% <an example 47> of yield 1, 2, 96% 
of 10-(6-methyl anthracene) 3 oxy-acetic-acid ethoxyethyl (it sets at said 
ceremony (4f), and is compound of R5= ethoxyethyl radical) purity, 61% 
<an example 48> of yield 1, 2, 98% or l0-(6-methyl anthracene) 3 
oxy-acetic-acid tetrahydropyrany! (it sets at said ceremony (4f), and is 
compound of R5= tctrahydropyranyl group) purity, 59% <an example 49> 
of yield 1, 2, 98% of 10-(6-methyl anthracene) 3 oxy-acetic-acid 
tetrahydrofuranyl (it sets at said ceremony (4f), and is compound of R5- 
tetrahydrofuranyl radical) purity, 72% <an example 5()> of yield 1, 2, 98% 
of 10-(6-mcthyl anthracene) 3 oxy-acetic-acid n-propoxy ethyl (it sets at 
said ceremony (4f), and is compound of R5=n-propoxy ethy! group) purity, 
68% <an example 5!> of yield 1, 2, 97% of 10-(6-methyl anthracene) 3 
oxy-acetic-acid tert-butoxy ethyl (it sets at said ceremony (4f), and is 
compound of R5=tert-butoxy ethyl group) purity, 60% <an example 52> 
of yield I, 2, 98% of 10~(6-melhyl anthracene) 3 oxy-acetic-acid n-butoxy 
ethyl (it sets at said ceremony (4f), and is compound of R5=n-butoxy ethyl 
group) purity, 69% <an example 53> of yield 1, 2, 98% of 1 0-(6-methyl 
anthracene) 3 oxy-acetic-acid iso-butoxy ethyl (it sets at said ceremony 
(4f), and is compound of R5-iso-butoxy ethyl group) purity, 66% <an 
example 54> of yield 1, 2, 98% of 10-(6-methyl anthracene) 3 
oxy-acetic-acid ethoxy propyl (it sets at said ceremony (4f), and is 
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compound of R5= methoxy propyl group) purity, 66% <an example 55> of 
yield 1, 2, 98% of 10-(6-methyl anthracene) 3 oxy-acetic-acid 
trimethylsiiyl (it sets at said ceremony (4f), and is compound of R5= 
trimethylsilyl radical) purity, 79% [0089] of yield [Examples 56-66] 
Except using 4-phenanthrene carboxylic acid (it selling at said ceremony 
(4g), and being the compound of R5=H) instead of 1 -anthracene 
carboxylic acid used in the examples 12-22, when it was made to react like 
examples 12-22, the respectively following compounds were obtained. 
99% of <examplc 56> 4-phenanthrene carboxyiic-acid tert-butyl (it sets at 
said ceremony (4g), and is compound of R5=tert-butyl) purity, 98% of 
46% <example 57> 4of yield-phenanthrene carboxylic-acid 
methoxy methyl (it sets at said ceremony (4g), and is compound of R5= 
methoxymethyl radical) purity, 97% of 80% <example 58> 4of 
yicld-phcnanthrcnc carboxylic-acid ethoxyethyl (it sets at said ceremony 
(4g), and is compound of R5= ethoxyethyl radical) purity, 97% of 77% 
<cxample 59> 4of yicld-phenanthrene carboxylic-acid letrahydropyranyl 
(it sets at said ceremony (4g), and is compound of K5- tetrahydropyranyl 
group) purity, 99% of 66% <example 60> 4of yield-phenanthrene 
carboxylic-acid tetrahydrofuranyl (it sets at said ceremony (4g), and is 
compound of R5= tetrahydrofuranyl radical) purity, 99% of 69% 
<example 61> 4of yield-phenanthrene carboxylic-acid n-propoxy ethyl (it 
sets at said ceremony (4g), and is compound of R5=n-propoxy ethyl 
group) purity, 97% of 75% <cxamplc 62> 4of yield-phenanthrene 
carboxylic-acid tert-butoxy ethyl (it sets at said ceremony (4g), and is 
compound of R5=tert-butoxy ethyl group) purity, 98% of 60% <exmnple 
63> 4of yield-phenanthrene carboxylic-acid n-butoxy ethyl (it sets al said 
ceremony (4g), and is compound of R5- n-butoxy ethyl group) purity, 98% 
of 64% <example 64> 4of yield-phenanthrene carboxylic-acid iso-butoxy 
ethyl (it sets at said ceremony (4g), and is compound of R5" iso-butoxy 
ethyl group) purity, 98% of 60% <example 65> 4of yield-phenanthrene 
carboxylic-acid ethoxy propyl (it sets at said ceremony (4g), and is 
compound of R5= ethoxy propyl group) purity, 98% of 60% <example 
66> 4of yield-phenanthrene carboxylic-acid trimethylsilyl (it sets at said 
ceremony (4g), and is compound of R5= trimethylsiiyl radical) purity, 
81% [0090] of yield [Examples 67-77] Except using 
9-( 1 -ethoxy-5 -methoxy ethyl phenanthrene) carboxylic acid (it setting at 
said ceremony (4h), and being the compound of R5=H) instead of 
1 -anthracene carboxylic acid used in the examples 12-22, when it was 
made to react like examples 12-22, the respectively following compounds 
were obtained. 
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99% of <example 67> 9-(l -ethoxy-5 -methoxy ethyl phenanthrene) 
carboxylic-acid tert-butyl (it sets at said ceremony (4g), and is compound 
of R5=tert-butyl) purity, 99% of 55% <example 68> 9of 
yield-(l -ethoxy-5-methoxy ethyl phenanthrene) carboxylic-acid 
methoxymethyl (it sets at said ceremony (4g), and is compound of R5= 
methoxymethyl radical) purity, 99% of 91% <example 69> 9of 
yield-( 1 -ethoxy-5-methoxy ethyl phenanthrene) carboxylic-acid 
ethoxyethyl (it sets at said ceremony (4g), and is compound of R5= 
ethoxyethyl radical) purity, 99% of 89% <example 70> 9of 
yield-(l -ethoxy-5-methoxy ethyl phenanthrene) carboxylic-acid 
tetrahydropyranyl (it sets at said ceremony (4g), and is compound of R5~ 
tetrahydropyranyl group) purity, 99% of 66% <cxample 71> 9of 
yield-( l-cthoxy-5-methoxy ethyl phenanthrene) carboxylic-acid 
tetrahydrofuranyl (it sets at said ceremony (4g), and is compound of R5= 
tetrahydrofuranyl radical) purity, 99% of 69% <example 72> 9of 
yield-(l-ethoxy-5-mcthoxy ethyl phenanthrene) carboxylic-acid n-propoxy 
ethyl (it sets at said ceremony (4g), and is compound of R5=n-propoxy 
ethyl group) purity, 99% of 70% <examplc 73> 9of 
y iel d-( 1 -ethoxy-5 -methoxy ethy I p henan threne) ca rboxy I i c-ac i d 
tert-butoxy ethyl (it sets at said ceremony (4g), and is compound of 
R5=tert-butoxy ethyl group) purity, 99% of 69% <example 74> 9of 
yield-(l-ethoxy-5-inethoxy ethyl phenanthrene) carboxylic-acid n-butoxy 
ethyl (it sets at said ceremony (4g), and is compound of R5=n-butoxy 
ethyl group) purity, 99% of 62% <examplc 75> 9of 
yield-(l-ethoxy-5-mcthoxy ethyl phenanthrene) carboxylic-acid i-butoxy 
ethyl (it sets at said ceremony (4g), and is compound of R5=lerl-butyl) 
purity, 99% of 75% <example 76> 9of yield-(l -ethoxy-5 -methoxy ethyl 
phenanthrene) carboxylic-acid ethoxy propyl (it sets at said ceremony (4g), 
and is compound of R5=lerl-bulyl) purity, 99% oT73% <example 77> 9of 
yield-( 1 -ethoxy-5 -meLhoxy eihy I phenanthrene) carboxylic-acid 
trimethylsilyl (it sets at said ceremony (4g) 7 and is compound of R5= 
trimelhylsilyl radical) purity, 86% [0091] of yield The new compound of 
the above-mentioned examples 1-4 is set to Dye.l-Dye.4, respectively, and 
the molar extinction coefficient of the ultraviolet absorption spectrum 
(solvent: methanol) in 248nm of conventional optical absorbent Dye. 10 
and Dye.l 1 is shown in Table 1 as a comparison article. 
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[0092] 
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[0094] It turned out that the compound of this invention can enlarge the 
absorbance of 248nm sharply compared with the conventional light 
absorption agent so that clearly from the result of Table 1. 
[0095] [The examples 1-20 of combination and examples 1-7 of 
comparison combination] Poly hydroxy slyrene shown by the following 
formula (Polym.l) which protected the hydrogen atom of a hydroxyl 
group by the tert-BUTOSHIKl carbonyl group partially, The polyhydroxy 
styrene shown by the following formula (Polym.2) which protected the 
hydrogen atom of a hydroxyl group by the tetrahydrofuranyl radical 
partially, The polyhydroxy styrene shown by the following formula 
(Polym.3) which protected the hydrogen atom oF a hydroxyl group by 
1-ethoxyethyl radical partially, or the hydrogen atom of a hydroxyl group 

— partial — a tert-BUTOSHIKI carbonyl group and 1-cthoxyethyl radical 

— having protected (Polym.4) — with the polyhydroxy styrene shown 
Onmm salt, the sulfonic-acid derivative of pyrogallol, a benzyl 
sulfonic-acid derivative, The acid generator shown by (PAG. 7) from the 
following type (PACil) chosen from a bis-alkyl sulfonyl diazomcthanc 
derivative and N-sulfonyloxy imide derivative, The compound which 
permuted the phenolic hydroxyl group of bisphenol A by the 
tert-butoxycarbonyl radical, 2- (4-hydroxyphenyl)-2-{4- The dissolution 
control agent shown by (Data Resources. 3) from the following formula 
(Data Resources. 1) chosen from the compound which permuted the 
phenolic hydroxyl group of a cyclohcxyl) propane partially by the 
tcrt-butoxycarbonyl radical or the ethoxyelhyl radical, 
(4-methy I -4-hydroxy phenyl) The light absorption agent shown by 
(Dye.l 1) from the following formula (Dye.l) was dissolved in the solvent, 
and the resist ingredient of the various presentations shown in Tables 2-4 
was prepared. 

[0096] After preparing resist liquid by filtering the obtained resist 
ingredient with the 0.2-micromeler filter made from Tetlon, spin coating 
of this resist liquid was carried out to up to the silicon wafer, and it applied 
to 0.7 micrometers- 

[0097] Subsequently, BEKU [ this silicon wafer / with the 100-degree C 
hot plate ] for 120 seconds. Furthermore, when it exposed using the 
excimer laser stepper (NIKON CORP., NSR2005 EXNA=0.5), BEKU 
during 90 seconds was given at 90 degrees C and negatives were 
developed in the water solution of 2.38% of tetramethylammonium 
hydroxide, the pattern of a positive type was able to be obtained. 
[0098] The obtained resist pattern was evaluated as follows. A result is 
shown in Tables 2-4. 

13 



01/15/2008 TUE 15:11 [TX/RX NO 7488] @ 080 



15:20 FAX 2027588087 



McDermott Bill&Emery LLP 



0081/158 



The resist-pattern evaluation approach: It asked for sensibility (Eth) first. 
Next, minimum line width of separated Rhine in this light exposure and a 
tooth space was made into the resolution of an evaluation resist by making 
into the optimal light exposure (sensibility: Eop) light exposure which 
resolves the top and the bottom of a 0.30-micrometer Rhine and a tooth 
space by 1:1. Moreover, the configuration of the resolved resist pattern 
and the existence of a standing wave manifestation were observed using 
the scanning electron microscope. It checked by observing the existence of 
Society for Cutting Up Men generating using a scanning electron 
microscope. 
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[0099] 

[Formula 171 
/ -CH 2 -CH- 




X ' -CIL-CH N 



OCOC(CH a ) 3 



6 




OH 



Pnlym.l 



-ch*-cii- 




X / -CH 2 -CH X 



0 

1 P 



P 

OH 



Polym.2 



-CH 2 -CH 




% ' CHi-CH N 



O-CIICIX, 

I 

OCH 3 CH 3 




OH 



Polym.3 



-Clla-CH- 




OCOC(CH,) 3 
6 



-CIU-CII- 




x/(x+y)=0.1~0.5 

5000-50000 



N / \ 
-CH,-CH 



O-CHCH, 
I 

OCHaCIIa 




Polym.4 



x/(x+y+z)=0.1 ~0.5 
y/(x+y+z)=0.1~0.5 
SS^^fi 5000—50000 
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[0100] 

[Formula 18] 



^~~^-S* OSO,CF S PAG.l 



6 



OC(CIi a ) 3 

n' 



^^-Sr -0S0 2 ~<^^>-CH s PAG.2 

6 



OC(CH,) a 




(H»C>«CO-d j>-S' OSO s CF a PAG.3 




OC(CH a ) a 



/OSOjCCH^oCH, 

^^-OSCMCH^CIL 
"^OSO J (CH a ) J CH, 



PAG.4 
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[0101] 

[Formula 191 




PAG.5 



O N 2 0 

Of*tO 



O 




PAG.7 



[0 1 02] 

[Formula 20J 

CI la O CH, O CH 3 

H 3 C-C-0-C-0-^^-(p-^^-0-C-0-C-Cll, DRI.l 

CH, CIL CIL 




K u — COOC(CH 3 ) 3 (50 H. (50%) 

R"= ClKClDOCHaCIL (50 %X H (50%) DR1.3 
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[0103] 

[Formula 21] 
CH, 




Dye.l Dye.2 




CH 2 CH 3 




Dye.7 Dye.8 
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[0104] 

[Formula 22] 
COOH 




Dye.9 



Dye. 10 



CIL 0 
I II 
ILC-C-O-C-0 
l 

CH 3 





O CIL 

D I 
-O-C-O-C-CHa 



Dye. 11 



[0105] 
[Table 2] 



r&c tat} It 




V 



PGMHA: Propylene-glycol-Tnonomethyl-ether acetate EL/BA: The mixed 
solution of ethyl lactate (85wt%) and butyl acetate (15wt%) [0106J 
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[Table 3] 



E 
















tm 


Hi 




11 


Poiym.4 
(80) 




DRtS 
(20) 


PGMEA 
(450) 




(0.75) 


0.24 


* 




12 


FQlym_4 
(80) 


PAG.2 
(5) 


DRLl 
(15) 


EL/E1A 
(500) 


NMP 

«xd 


Dye.6 
(0.75) 


QJ22. 


* 


*m 


13 


Polym.1 
(30) 

rolyin_3 
(50) 


FA03 
(5) 


DRT.8 
(15) 


EL/BA 
(500) 


(0.06) 


Oye^ 
(0.75) 


0-20 




im 


14 


Folym_4 
(60) 


PAG.2 
(5) 


DRL2 
(15) 


rGMEA 
(450) 


TEA 
(0.06) 


Dy*.l 
(0.75) 


0.20 




im 


15 


PoLym.4 
(80) 


PAG.2 
(5) 


(10) 


PGMEA 
(4G0) 




Dye.7 
(0.7C) 


0.26 


Ac 


jb£\M 


16 


HolyiTVl 
(80) 


PAQ-3 
(5) 


DRJL4 
(10) 


PGMEA 
(450) 




(0.75) 


0.26 


ft 




17 


FoLym.4 

(80) 


FAGJZ 
(5) 


DKL3 
(10) 


PGMEA 
(450) 




Dycjfi 
(0.40) 
Dye.8 
(0.40) 


0.26 




«* 


18 


rclyin-1 
(80) 


PAC.2 

(3) 
TAG. 5 

(2> 


DKLV 
(10) 


KU'A 

(500) 




Dya5 
(0.75) 


0.26 


& 
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Fciym.l 

(00) 
PuLyirt2 

(60) 


PAG.2 
(5) 


D1*L6 
(10) 


PGMEA 
(450) 




Dye.l 
(0.75) 


0.26 






20 


Pnlym.4 


PAG.3 

(3) 
PA0.5 

(2) 


(10) 


PftMKA 
(4f50) 




Dy*>.2 

(n.7.s) 


0.26 


to 





PGMiiA:propylcnc-glycol-monomcthyl-cthci" acetate EL/BA: mixed 
solution EIPA:1- of ethyl lactate (85wt%) and butyl acetate ( I 5wt%) — 
ethoxy-2-propanol NMP:N-methyl pyrrol idone PE:piperidine ethanol 
TEA: — triethanolamine 
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[0107] 
[Table 4] 



**- 






Mr 






ii 












ft 






I 


Polytn.4 
(80) 


PAG.2 
<5> 


DRL9 
05) 


PGMEA 
(450) 




Dye.lO 
(5) 


0.28 




An 


2 


rolym.1 
(40) 

Polym-3 
(40) 


PAG.2 

(1) 
PAU.4 

(4) 


DRL9 
(15) 


PGMEA 
(450) 




Dye.lO 
(5) 


0.28 




A** 


3 


PolyirL4 
(80) 


PAG3 
(5) 


DRL10 
(15) 


PGMEA 
(450) 




Dvcll 
(5) 


0.28 






4 


PolyiTL4 
(«0) 


PAG.2 

(2) 
PAG.7 

(2) 


DRI.10 
(15) 


TCTPA 
(500) 




Dye, 11 
(5) 


0.28 


*f 




5 


Folym.1 
(40) 

PolyrrL3 
(40) 


PAG.4 

(J) 
PAG.5 

(4) 


DRI.IO 
(15) 


EL/BA 
(500) 




Dye.lO 
(5) 


0^8 




Al* 


6 


PoLym.4 
(80) 


PAG.2 
(5) 


DRL7 
(10) 


PGMEA 
(450) 




Dyp.9 
(0.75) 


0.28 




A^ 


7 


l*otym.4 
(BO) 


PAG..1 

(0 

PAG.4 
(<!) 


DKJ.7 
(10) 


TOMEA 

(450) 




Dye.9 
(0.75) 


U.28 


ft 





PGMEA: Propylcnc-glycol-monomethyl-ether acetate 

EIPA: 1 -ethoxy-2-propanol RL/BA: The mixed solution of ethyl lacialc 
(85wt%) and bulyl acetate (15wt%) 
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